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October 17, 2006. 

Appellant respectfully petitions for a one month extension of time to extend the period to 
submit this Appeal Brief to January 17, 2007. 



1, Matthew C. Fagan. Ree. No. 37.542. hereby certify that this correspondence is being facsimile 
transmitted to the U.S. Patent and Trademark Office on December 3 L 2006 . 

/Matthew C. Pagan. Reg. No. 37,542/ 
(Signature of person faxing correspondence) 



01/05/2007 EFLORES 00000006 022666 09981620 Page , of l7 

01 FC:1251 120.00 M us AppuCAT10N No . 09/981,620 
01/05/2007 EFLORES 00000006 022666 09981620 attorney's Docket No. 42390P 11456 

02 FC:1402 500.00 DA 

PACE 5/21 • RCVD AT 12731/2006 11:49:33 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/9 • DNIB: 2738300* CSID: 5122524625 " DURATION (mm-ss):03-14 



12/31/2006 22:50 TEL 5122524625 



FAGAN 



31006/021 



L Real Party in Interest 

Intel Corporation, a Delaware corporation. 

ii. Related Appeals and Interferences 
None. 

iii. Status of Claims 

Claims 1-106, 108, 127, and 138 are canceled. 

Claims 107, 109-126, 128-137, and 139-148 are rejected. 

Claims 107, 109-126, 128-137, and 139-148 are on appeal. 

iv. Status of Amendments 

No amendment has been filed subsequent to final rejection. 

v. Summary of Claimed Subject Matter on Appeal 

Features of independent claims 107, 126, and 137 cover, without limitation, one or more 
example embodiments shown in the drawings and described in the Detailed Description of 
Applicant's application as indicated in parentheses. 

Independent claim 107 

Independent claim 107 recites an apparatus comprising: 
non-volatile cache memory (e.g., non-volatile cache memory 14 of Fig. 1); and 
a controller (e.g., memory control 16 of Fig. 1) to control access to a rotating storage 
device (e.g., disk memory 12 of Fig. 1) in response to requests, the controller to spin down the 
rotating storage device (e.g., p. 4 at 1. 23; p. 8 at 11. 21-26), to queue one or more operations for 
the rotating storage device (e.g., block 56 of Fig. 4; p. 5 at 11. 18-19; p. 6 at 11. 15-19 and 23-25; 
p. 7 at 11. 16-18, 20-21, and 24-25; p. 8 at 11. 1 1-13), to spin up the rotating storage device to 
perform a read operation for a read request in response to a miss in non-volatile cache memory 
for the read request (e.g., blocks 26 and 28 of Figs. 2-3; blocks 32 and 34 of Fig. 3; p. 4 at II. 22- 
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24; p. 5 at 11. 1 0-1 7), and to perform one or more queued operations for the rotating storage 
device in response to the miss (e.g., block 30 of Figs. 2-3; p. 4 at 11. 24-25; p. 5 at 11. 18-21), 

wherein the controller is to queue one or more operations for the rotating storage device 
while the rotating storage device is spun down (e.g., block 24 before block 26 in Fig. 2; p. 4 at 11. 
16-23; p. 5 at 11. 5-8 and 18-19; p. 6 at 11. 22-25; p. 7 at 11. 16-18; p. 8 at 11. 11-13 and 24-26). 

Independent claim 126 

Independent claim 126 recites a method comprising: 

spinning down a rotating storage device (e.g., disk memory 12 of Fig. 1 ; p. 4 at 1. 23; p. 8 
at 11. 21-26); 

queuing one or more operations for the rotating storage device (e.g., block 56 of Fig. 4; p. 
5 at 11. 18-19; p. 6 at 11. 15-19 and 23-25; p. 7 at 11. 16-18, 20-21, and 24-25; p. 8 at 11. 1 1-13), 
wherein queuing one or more operations for the rotating storage device comprises queuing one or 
more operations while the rotating storage device is spun down (e.g., block 24 before block 26 in 
Fig. 2; p. 4 at 11. 16-23; p. 5 at 11. 5-8 and 18-19; p. 6 at 11 22-25; p. 7 at 11. 16-18; p. 8 at 11. 11-13 
and 24-26); and 

in response to a miss in non-volatile cache memory (e.g., non-volatile cache memory 14 
of Fig. 1) for a read request, spinning up the rotating storage device and performing a read 
operation for the read request and one or more queued operations for the rotating storage device 
(e.g., blocks 26, 28, and 30 of Figs. 2-3; blocks 32 and 34 of Fig. 3; p. 4 at 11. 22-25; p. 5 at 11. 10- 
17 and 11. 18-21). 

Independent claim 137 

Independent claim 137 recites a system comprising: 

a hard disk drive (e.g., disk memory 12 of Fig. 1; p. 2 at 11. 22-23; p. 8 at 1. 21); 
non-volatile cache memory (e.g., non-volatile cache memory 14 of Fig. 1); and 
a controller (e.g., memory control 16 of Fig. 1) to control access to the hard disk drive in 

response to requests, the controller to spin down the hard disk drive (e.g., p. 4 at 1. 23; p. 8 at 11. 

21-26), to queue one or more disk operations (e.g., block 56 of Fig. 4; p. 5 at 11. 18-19; p. 6 at 11. 

15-19 and 23-25; p. 7 at 11. 16-18, 20-21, and 24-25; p. 8 at 11. 11-13), to spin up the hard disk 

drive to perform a disk read operation for a read request in response to a miss in non-volatile 
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cache memory for the read request (e.g., blocks 26 and 28 of Figs. 2-3; blocks 32 and 34 of Fig. 
3; p. 4 at 11. 22-24; p. 5 at 11. 10-17), and to perform one or more queued disk operations in 
response to the miss (e.g., block 30 of Figs. 2-3; p. 4 at 11. 24-25; p. 5 at 11. 18-21), 

wherein the controller is to queue one or more disk operations while the hard disk drive is 
spun down (e.g., block 24 before block 26 in Fig. 2; p. 4 at 11. 16-23; p. 5 at 11. 5-8 and 18-19; p. 
6 at 11. 22-25; p. 7 at 11. 16-18; p. 8 at 11. 1 1-13 and 24-26). 

vi. Grounds of Rejection to be Reviewed on Appeal 

1. Whether claims 107, 109-110, 115, 118, 122-126, 128-129, 134, 137, 139-140, 
145, and 148 are anticipated under 35 U.S.C. § 1 02(b) by UK Patent Application GB 2 286 267 

A to Cohnet al. ("Cohn"). 

2. Whether claims 111-114, 119-121, 130-133,and 141-144 are unpatentable under 

35 U.S.C. § 103(a) over Cohn . 

3. Whether claims 116-117, 135-136, and 146-147 are unpatentable under 35 U.S.C. 
§ 103(a) over Cohn in view of IBM Technical Disclosure Bulletin NN941 1421 ("TDB"). 

viL Argument 

1. Whether claims 107, 109-110. 115. 118, 122-126, 128 -129. 134. 137. 139-140, 
145. and 148 are anticipated under S 102O>> bv Cohn. 

Claims 107. 126. and 137 

Independent claims 107 and 126 refer to queuing one or more operations for a rotating 
storage device while the rotating storage device is spun down. 

Independent claim 137 refers to queuing one or more disk operations while a hard disk 
drive is spun down. 

Applicant respectfully submits Cohn did not teach or suggest such feature(s) as claimed. 

Cohn taught that sectors of data that are written to cache memory 106 of Figure 1 are 
designated in cache memory 106 as being in a New state. A sector in any state in cache memory 
106 may be overwritten with new data for the same sector and designated as New. A sector in an 
Invalid or Consistent state in cache memory 106 may be replaced or overwritten with data for a 
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different sector which is then designated as New. See, e.g. , p. 7 at II. 4-12; p. 1 1 at 1. 33 to p. 12 
atl. 2; p. 12 at 11. 5-7; p. 13 at 1. 31 top. 14 at 1.2. 

Cohn also taught that a sector in cache memory 106 remains in the New state until the 
sector is destaged, that is transferred, to update disk 104. The sector in cache memory 106 is 
then designated as Consistent, allowing the sector to be replaced. See, e^, p. 7 at 11. 4-12; p. 10 
? t 11. 33-35; p. 11 at 11. 1-3 and 11. 29-32. 

Cohn taught that destaging is not performed until disk 1 04 is required to be accessed due 
to a read cache miss, a large read, or a large write to satisfy a request. This is to reduce the 
number of times that disk 104 has to be activated, that is accelerated to operating speed, to 
reduce power consumption. See, e^ p. 2 at 11. 13-19; p. 1 1 at 11. 1-2 and 17-19; p. 12 at 1. 15 to 
p. 13 at 1.2; p. 14 at 11. 11-14. 

Cohn also taught that destaging is performed by arranging sectors in the New state in 
cache memory 106 into a particular Destaging Order and then transferring such sectors from 
cache memory 106 to disk 104 in the Destaging Order. Sre, ^g., p. 1 1 at 11. 10-16. 

The July 17, 2006 Final Office Action ("Final Office Action") on page 8 at line 15 
through page 9 at line 6 appears to equate Cohn 's designating sectors as New in cache memory 
106 with queuing operations for a rotating storage device (claims 107 and 126) and with queuing 
disk operations (claim 137) as claimed by Applicant. 

Applicant respectfully submits, however, that a designated state of a sector in cache 
memory 106 cannot be equated with an operation. Simply put, a status is not an operation. 
Applicant respectfully submits that a New state designation for a sector in cache memory 106 
does not direct control system 108 of Cohn to do anything. Rather, Cohn taught that it is a 
destaging operation which directs writing New sectors from cache memory 106 to disk 104. See, 
e.g., p. 1 1 at 11. 10-16. Applicant also respectfully submits that a sector designated as New in 
cache memory 106 similarly cannot be equated with an operation. 

Even assuming arguendo that a status or a sector designated with a status could somehow 
be equated with an operation, Applicant also respectfully submits that Cohn did not teach any 
queuing of New states or queuing of New sectors while disk 104 is spun down. Applicant 
respectfully submits the term queue and its derivatives connote order. Cohn, however, taught 
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that any sectors designated as New are ordered when destaging occurs. See , e .g., p. 1 1 at 11. 10- 
16. Applicant therefore respectfully submits that Cohn did not teach any queuing of New states 
or queuing of New sectors when sectors in cache memory 1 06 are being designated as New 
while disk 104 is spun down. 

Applicant also respectfully submits that the arranging of sectors in a Destaging Order as 
taught by Cohn cannot be equated with queuing any operations while a rotating storage device 
(claims 107 and 126) or a hard disk drive (claim 137) is spun down, as claimed by Applicant. 
Cohn taught that destaging is restricted to occasions when disk 104 is required to be accessed for 
a request that cannot be satisfied from cache memory 106. See, e.g., p. 2 at 11. 13-19. Cohn also 
taught that destaging is performed only when disk 104 is spinning. See, e.g., Cohn on page 1 1 at 
lines 1-2. Applicant therefore respectfully submits that the arranging of sectors in a Destaging 
Order in Cohn does not occur while disk 104 is spun down. 

For at least the above reasons, Applicant respectfully submits claims 107, 126, and 137 
are not anticipated by Cohn . 

Claims 109-110, 115. 118, 122-125- 128-129, 134. 139-140. 145. and 148 

Noting claims 109-110, 115, 118, 122-125, 128-129, 134, 139-140, 145, and 148 depend 
from independent claim 107, 126, or 137, Applicant respectfully submits these claims are also 
not anticipated by Cohn . 

2. Whether claims 111-114. 119-121. 130-133. and 141-144 are unpatentable 
under 8 103(a^ over Cohn, 

Claims 111 and 141 

Claims 1 1 1 and 141 depend from independent claims 107 and 137, respectively, and refer 
to queued operations) comprising a prefetch operation. 

Applicant respectfully submits Cohn did not teach or suggest such feature(s) as claimed. 

Applicant also respectfully submits that the Final Office Action in the last paragraph on 
page 5 and the first paragraph on page 6 addresses prefetches but does not address any queuing 
of a prefetch operation or any performing of a queued prefetch operation in response to a miss. 

For at least the above reasons, Applicant therefore respectfully submits claims 1 1 1 and 
141 are patentable over Cohn . 
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Claim 130 

Claim 130 depends from independent claim 126 and refers to performing one or more 
queued operations as comprising performing a prefetch operation. 

Applicant respectfully submits Cohn did not teach or suggest such feature(s) as claimed. 

Applicant also respectfully submits that the Final Office Action in the last paragraph on 
page 5 and the first paragraph on page 6 addresses prefetches but does not address any queuing 
of a prefetch operation or any performing of a queued prefetch operation in response to a miss. 

For at least the above reasons, Applicant therefore respectfully submits claim 1 30 is 
patentable over Cohn . 

Claims 112-114, 119-12U 131-133. and 142-144 

Claims 1 12-114, 1 19-121, 131-133, and 142-144 depend from independent claim 107, 
126, or 137. Applicant respectfully submits these claims are patentable over Cohn because Cohn 
did not teach or suggest features of independent claimsj 107, 126, and 137 as explained above. 

3. Whether claims 116-117, 135-136. and 146-147 are unpatentable under 
8 103(a) over Cohn and TDB. 

Claims 116-117, 135-136, and 146-147 

Claims 116-117, 135-136, and 146-147 depend from independent claim 1 07, 126, or 137. 
Applicant respectfully submits these claims are patentable over Cohn and TDB because Cohn 
did not teach or suggest features of independent claims 107, 126, and 137 as explained above. 
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For at least the above reasons, Applicant respectfully submits that claims 107, 109-1 10, 
115, 118, 122-126, 128-129, 134, 137, 139-140, 145, and 148 are not anticipated under 35 
U.S.C. § 102(b) by Cohn, that claims 111-114, 119-121, 130-133, and 141-144 are not 
unpatentable under 35 U.S.C. § 103(a) over Cohn, and that claims 116-117, 135-136, and 146- 
147 are not unpatentable under 35 U.S.C. § 103(a) over Cohn in view of TDB . Applicant 
therefore respectfully requests reversal of the rejections of claims 107, 109-126, 128-137, and 
139-148. 

Respectfully submitted, 



Date: December 3 1 , 2006 /Matthew C. Fagan. Reg. No. 37.542/ 

Matthew C. Fagan 

Registration No. 37,542 

Telephone: (512)732-3936 

Facsimile: (512) 732-3912 (please call first) 



c/o Blakely, Sokoloff, Taylor & Zafinan, L.L.P. 
12400 Wilshire Boulevard, Seventh Floor 
Los Angeles, California 90025 
Telephone: (503) 439-8778 
Telephone: (310)207-3800 
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viii . Claims Appendix 

1 07. An apparatus comprising; 

non-volatile cache memory; and 

a controller to control access to a rotating storage device in response to requests, the 
controller to spin down the rotating storage device, to queue one or more operations for the 
rotating storage device, to spin up the rotating storage device to perform a read operation for a 
read request in response to a miss in non-volatile cache memory for the read request, and to 
perform one or more queued operations for the rotating storage device in response to the miss, 

wherein the controller is to queue one or more operations for the rotating storage device 
while the rotating storage device is spun down. 

109. The apparatus of claim 107, wherein the controller is to spin down the rotating storage 
device after performance of the read operation and one or more queued operations. 

1 1 0. The apparatus of claim 1 07, wherein queued operation(s) for the rotating storage device 
comprise a write operation. 

111. The apparatus of claim 1 07, wherein queued operation(s) for the rotating storage device 
comprise a prefetch operation. 
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1 12. The apparatus of claim 107, wherein the controller is to determine if prefetch is desirable 
in response to the read request and is to perform a prefetch if prefetch is desirable. 

113. The apparatus of claim 1 07, wherein the controller is to determine if the read request is 
for a sequential stream and is to perform a prefetch if the read request is for a sequential stream. 

1 14. The apparatus of claim 107, wherein the controller is to determine if one or more queued 
operations for the rotating storage device are desirable. 

115. The apparatus of claim 107, wherein the controller is to perform one or more queued 
operations for the rotating storage device after the read operation. 

1 1 6. The apparatus of claim 1 07, wherein the non- volatile cache memory comprises 
ferroelectric memory. 

1 1 7. The apparatus of claim 1 07, wherein the non- volatile cache memory comprises polymer 
memory. 

118. The apparatus of claim 1 07, wherein the controller comprises software. 
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1 19. The apparatus of claim 107, comprising a general-purpose processor, wherein the 
controller comprises software comprising a driver for execution by the general-purpose 
processor. 

1 20. The apparatus of claim 107, wherein the controller comprises software for execution on a 
host processor. 

121. The apparatus of claim 107, wherein the controller comprises a hardware controller 
device. 

122. The apparatus of claim 1 07, wherein the controller comprises a digital signal processor. 

123. The apparatus of claim 107, wherein the controller comprises an application specific 
integrated circuit. 

124. The apparatus of claim 1 07, wherein the controller resides coincident with non-volatile 
cache memory. 

125. The apparatus of claim 107, wherein the memory controller resides separately from both 
non-volatile cache memory and the rotating storage device. 
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1 26. A method comprising: 

spinning down a rotating storage device; 

queuing one or more operations for the rotating storage device, wherein queuing one or 
more operations for the rotating storage device comprises queuing one or more operations while 
the rotating storage device is spun down; and 

in response to a miss in non-volatile cache memory for a read request, spinning up the 

rotating storage device and performing a read operation for the read request and one or more 

j 

queued operations for the rotating storage device. 

128. The method of claim 126, comprising spinning down the rotating storage device after 
performing the read operation and one or more queued operations. 

129. The method of claim 126, wherein performing one or more queued operations for the 
rotating storage device comprises performing a write operation. 

1 30. The method of claim 1 26, wherein performing one or more queued operations for the 
rotating storage device comprises performing a prefetch operation. 

131. The method of claim 126, comprising determining if prefetch is desirable in response to 
the read request and performing a prefetch if prefetch is desirable. 
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132. The method of claim 1 26, comprising determining if the read request is for a sequential 
stream and performing a prefetch if the read request is for a sequential stream. 

133. The method of claim 126, comprising determining if one or more queued operations for 
the rotating storage device are desirable. 

134. The method of claim 126, comprising performing one or more queued operations for the 
rotating storage device after the read operation. 

135. The method of claim 1 26, wherein the non-volatile cache memory comprises ferroelectric 
memory. 

1 36. The method of claim 126, wherein the non-volatile cache memory comprises polymer 
memory. 

1 37. A system comprising: 
a hard disk drive; 

non- volatile cache memory; and 

a controller to control access to the hard disk drive in response to requests, the controller 
to spin down the hard disk drive, to queue one or more disk operations, to spin up the hard disk 
drive to perform a disk read operation for a read request in response to a miss in non-volatile 
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cache memory for the read request, and to perform one or more queued disk operations in 
response to the miss, 

wherein the controller is to queue one or more disk operations while the hard disk drive is 
spun down. 

1 39. The system of claim 137, wherein the controller is to spin down the hard disk drive after 
performance of the disk read operation and one or more queued disk operations. 

140. The system of claim 1 37, wherein queued disk operation(s) comprise a disk write 
operation. 

141. The system of claim 137, wherein queued disk operation(s) comprise a prefetch 
operation. 

142. The system of claim 1 37, wherein the controller is to determine if prefetch is desirable in 
response to the read request and is to perform a prefetch if prefetch is desirable. 

143. The system of claim 137, wherein the controller is to determine if the read request is for a 
sequential stream and is to perform a prefetch if the read request is for a sequential stream. 

1 44. The system of claim 137, wherein the controller is to determine if one or more queued 
disk operations are desirable. 
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145. The system of claim 137, wherein the controller is to perform one or more queued disk 
operations after the disk read operation. 

1 46. The system of claim 1 37, wherein the non-volatile cache memory comprises ferroelectric 
memory, 

147. The system of claim 137, wherein the non- volatile cache memory comprises polymer 
memory. 

1 48. The system of claim 1 37, wherein the system comprises a personal computer, a server, a 
workstation, a router, a switch, a network appliance, a handheld computer, an instant messaging 
device, a pager, or a mobile telephone. 
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ix. Evidence Appendix 
None. 
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x. Related Proceedings Appendix 
None. 
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